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(54) MODULAR POWER SUPPLY SYSTEM INCLUDING A BATTERY POWER SUPPLY MODULE

(57) The invention to which this application relates is
a system for providing power for charging or powering
electrical/electronic devices that are being used whilst
the device and typically the person using the same is
located at, around or within, an item of furniture which
needs no local connection point to a mains AC wired
power supply of an environment. The system includes a
series of modules, including a battery module, typically

selectively locatable with the item of furniture. The sys-
tem also includes at least one of a Power Supply Unit
(PSU) module, an AC or DC power in-feed connection
pointmodule, apower provisionpointmodule, an inverter
module, switches, electrical protection devices and/or
power control devices and therefore provides an agile
means of configuring and creating a battery based power
supply system.
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Description

[0001] The invention to which this application relates is
a system for providing AC or DC power, for charging or
powering electrical/electronic devices that are being
used whilst the person is located at, around or within,
an itemof furniturewhich canbedefinedasan itemwhich
is mobile and/or that has no local connection point to the
mainsACwired power supply of an environment inwhich
the item of furniture is to be used. The system is provided
in a series ofmodules, and all, or at least a number, of the
said modules are based around a single mechanical
fixation system, thereby allowing the furniture designer
or manufacturer to implement a single mechanical fixing
system and choose from a variety of modules to create
the electrical system so desired for their application.
Modules within the system include at least one battery
module plus modules such as a Power Supply Unit
(PSU), an AC or DC power in-feed connection point,
DC power provision points, inverter, AC power provision
points, switches, electrical protection devices and/or
power control devices.
[0002] The provision of conventional mains AC power
sockets at selected locations in the floor or wall of a
building is well-known and conventionally, considerable
thought and planning is required to be undertaken in
order to attempt to provide the mains power sockets at
the most convenient locations for the subsequent use of
the building or room as, once the locations of the mains
power sockets are selected and the same are installed,
the locations are permanently fixed as the mains power
sockets are effectively provided as part of the fabric of the
building. As a result of this, the configuration of the room
and/or locationsof useof the itemsof furnitureprovided in
the room are, to a large extent, dictated by the location of
the mains power sockets.
[0003] Conventionally, the mains AC power sockets
aredirectly connected to thebuildingmainspower supply
via a cable and/or floor track system typically hidden
behind the wall or under the floor and the mains power
sockets are either provided in fixed locations on the wall
or in floor boxes. In addition in, usually older, buildings
power sockets cannot easily be located or relocated in
floors due to the floors being solid rather than of a
suspended construction.
[0004] While these forms of system are well-known
and have been used for many years, the demand for
increased flexibility in the use of a room has increased,
typically due to one ormore of the facts that; floorspace is
increasingly expensive, especially in buildings in city
locations, and/or there is a greater range of potential
uses of the floorspace and/or the type of furniture being
used incommercial spaceswithusers requiringaccess to
power is diversifying and/or there are a greater number of
devices which are required to be supplied with a power
source.Any, or anycombination, of these reasonsmeans
that the conventional, fixed location of the mains power
supply sockets, is increasingly regarded as an inconve-

nience and a restriction upon the ability to use floor space
and rooms in general, for a number of a selected range of
uses.
[0005] Typically, to reconfigurea roomso that thesame
room can be used for a number of different uses at
different times, and/or to allow a number of users to
use the same area at different times, requires items of
furniture to be selectively provided and/or located in
and/or removed from the room, and, furthermore, the
need to change the configuration is found to be more
frequent than has previously been required.
[0006] Furthermore, there is also an increase in the
different types of power points which can be required to
be provided for use and it is believed that, going forward,
the requirement for different types of power points, such
as USB charging sockets and/or other charging types,
such as wireless charging facilities, to bemade available
for use, will increase further. This means that it is difficult
for the installer, at the time of installation to be able to
judge the particular form and/or combination of power
provision pointswhich they should install and/or end user
requirements may mean that a number of different con-
figuration options are required to be provided. It would of
course be possible to provide a bespoke power provision
system but this requires a significant number of compo-
nents to be provided and to then be electrically wired and
connected in order to provide the required configuration
and this is time consuming and expensive to achieve.
There is a clear need to provide a solutionwhich provides
flexibility in the provision of power to a number of power
point provision points and to allow the required config-
uration to be achieved in a relatively easily repeatable
manner, and so provide at least a base unit which can be
installed into the item inwhich the same is to be used and
thereby allow themaximum utilisation and adaptability of
floorspace and rooms and items of furniture provided
therein.
[0007] Furthermore, due primarily to the adoption of
informal and flexible workspaces, there is an increasing
variety of furniture being used in commercial environ-
ments in which the users of the premises require access
to some form of power provision, and due to the design
and or moveable nature of such furniture, conventional
connection by cable of such furniture to the mains AC
supply may not be desirable for a wide range of reasons.
This and the increasing requirement for easily accessible
charging points to be made available for mobile devices
in areas that historically have had not had AC power
sockets available to users of the area, such as an ex-
hibition hall, retasked older building, café, reception,
transport hubs, public waiting areas or hospitality tents
where the provision of AC power within such areas may
have both infrastructure and safety issues, means that
often the provision of power points in these areas is non-
existent or not sufficient.
[0008] Although the provision of power for charging of
portable electrical devices in such areas can already be
achieved through the use of portable battery banks,
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these are not ideal in public locations, such as shopping
malls, transport hubs, exhibition halls, restaurants and
outdoor hospitality events. What is required is for pro-
prietors of open plan areas or public spaces to be able to
include a plurality of power provision points within items
of furniture and thereby allow control of the safe provision
of power and prevent theft of otherwise portable battery
banks. In places where the furniture is mobile or the
furniture is located away from amains AC power source,
this also requires the furniture to have an installed power
storage capability, as well as the plurality of installed
power provision points to allow users to connect and
thereby charge or power their devices. Furthermore,
the power storage facility needs to have the necessary
components to allow the proprietor to recharge it.
[0009] As a result of the demand for power provision in
these flexible or public spaces, solutions for this problem
do abound but they are the result of furniture manufac-
turers bringing together a disparate set of electrical com-
ponents from various specialist suppliers that, together,
will perform the overall desired function, sometimes re-
quiring bespoke connections and/or the use of qualified
electricians to ensure the electrical connections are safe.
Being from various sources, the furniture manufacturer
has to accommodate the components with various fixing
methods for the battery, power supply unit, in-feed com-
ponents, power provision points and any other features
they wish to integrate, which means that from one appli-
cation to the next they cannot standardise their furniture
and provide a cost effective solution.
[0010] An aim of the present invention is to provide a
modular system from which a suitably configured elec-
trical solution can be formed of the required configuration
and the system can then be integrated into an item of
furniture around a single fixation mechanism, and there-
by allow power to be provided to one or more user
accessible power provision points located in the item
of furniture or connected thereto without the need for a
permanent connection to a building power supply,
whether AC or DC. Notwithstanding the single fixation
modularity of the system, a further aim would be to allow
theuser touseanyof themodular parts of thesystemwith
additional non-modular parts in situations where they
wish to differentiate their furniture, their design aesthetic
or place the power provision points remote from the other
modules, which they may prefer to hide in the furniture.
[0011] In a first aspect of the invention, there is pro-
vided amodular power supply apparatus, said apparatus
including at least one battery module with one or more
rechargeable power cells provided therein, charac-
terised in that there are provided one or more power
provision point modules electrically connected to receive
power from said at least one battery module and a
mounting means for mechanically locating the at least
one battery module with an item of furniture and said
power provision point modules are mechanically con-
nected in the said mounting means and/or mechanically
located elsewhere on said item of furniture.

[0012] In one embodiment at least the power supply
unit and battery modules have substantially similar me-
chanical connection means.
[0013] In one embodiment at least the battery module
and power provision point module have substantially
similar mechanical connection means
[0014] In one embodiment at least those modules
which are to be located with the mounting means are
electrically connected via respective plug and socket
connectors typically formed as part of the module.
[0015] Typically the modules which can be used in the
mountingmeans includeat least onebatterymodule, and
any or any appropriate combination of power supply unit
module, AC or DC power infeed module, one or more
further battery modules, one or more AC or DC power
provision point modules, inverter module and/or power
control or protection modules.
[0016] The power supply unit typically is a converter
apparatus which allows an incoming AC power supply to
be converted to a DC power supply which can then be
provided to the batterymodule to charge the same. Thus,
in another embodiment, if the incoming power supply to
the apparatus is a DC power supply rather than an AC
power supply, the power supply unit module will not be
required to be fitted as the DC power supply can be
directly connected to the battery module to charge the
power cells located therein.
[0017] Typically the battery module includes a body
with at least one, but typically a plurality of rechargeable
power cells located therein and, in one embodiment the
appropriate components and control circuitrywhich allow
the charging of the power cells to be performed in a safe
and controlled manner so as to prevent damage to the
power cells and any risk of overheating or fire.
[0018] In one embodiment each batterymodule has an
input DC electrical connection in the form of a plug or
socket and one ormore output DC electrical connections
in the form of the other of a plug or socket.
[0019] In one embodiment the mechanical location
means formed on the body of the battery module allow
engagement with the mounting means and alignment of
the module with other modules to enable the adjacent
modules to be mechanically and electrically linked to-
gether.
[0020] In one embodiment a plurality of battery mod-
ules are electrically connected andmechanically located
in-line in said mounting means.
[0021] In one embodiment, the power supply unit mod-
ule changes the AC power supply which it receives to a
DC power supply which it outputs.
[0022] In one embodiment, further modules can be
provided in electrical connection with one or more mod-
ules located in themountingmeans but are not mechani-
cally located therewith so that these modules are con-
nected via electrical cables.
[0023] In one embodiment, the battery module can be
disconnected from the mounting means and other mod-
ules to allow the rechargeable power cells therein to be
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recharged by connection of the battery module with a
charging facility located remotely from the mounting
means. In this embodiment, in order to provide a charge,
the one or more battery modules are disconnected and
removed and placed at and connected to the charging
facilitywhich, inoneembodimentmaybeachargingbank
for a number of battery modules so as to allow, for
example, all of the battery modules to be charged over-
night and then be available the next day for selection by a
user who may carry the same and mechanically connect
the same to the mounting means and plug the same into
electrical connection with other modules in the mounting
means such as an item of furniture at which they wish to
use the power provision points. It is envisaged that the
battery module may include a carrying handle on the
body to allow the safe movement and fitting of the same.
[0024] In one embodiment, in addition, or alternatively
to the removal of the battery modules for charging, the
apparatus includes one or more modules to allow the
batterymodule ormodules to be charged, in situ, whilst in
mechanical location with the mounting means. In one
embodiment the charging is achieved via an AC power
infeedmodule electrically connected to the power supply
unit module which are both mechanically connected in
the same mounting means as the battery module to be
chargedandare provided to transformamainsACpower
supply to a DC power supply and allow charging of the
one or more power cells of the one or more battery
modules. Alternatively the charging could be achieved
via a DC power supply cable connecting directly/indir-
ectly to the battery module, without the need for an
installed power supply unit module
[0025] In oneembodiment, theACmainspower supply
is provided to the apparatus via a detachable cable and
plug connection to theACpower in-feedmodule using an
integrated IEC C series or similar power inlet connector
and which can be selectively connected to the power
supply unit module to allow a charging facility to be
provided to the one or more cells of the at least one
battery module. Typically the cable and plug can be
removed at other times and the power supply to the
one or more power provision point modules, and any
devices connected therewith, is provided from the power
cells of the one or more battery modules. In one embodi-
ment the cable from the mains power supply is extended
from an AC power socket to the location of the power
supply apparatus to be connected thereto.
[0026] In one embodiment, the apparatus includes a
plurality of power provision point modules which can be
selectively connected to theoneormorebatterymodules
and/or power supply unit module and/or power in-feed
module, depending upon the particular requirement for
AC or DC configuration of power which is to be supplied
therefrom.
[0027] In one embodiment some of the modules may
be interconnected by cables such as to allow, for exam-
ple, one or more of the power provision point modules to
be located at a distance from the location of themounting

means so as, for example, to allow the power provision
point to be provided at locations which are most conve-
nient for a user on an item of furniture or in the vicinity
thereof and for the mounting means and the modules
located therewith to be located on the same item of
furniture at a location which is most convenient for the
storage of the same.
[0028] In one embodiment the mounting means is
provided in the form of a housing and the housing, with
themodules mechanically located therewith is located at
the required location in another item, such as an item of
furniture.
[0029] In one embodiment the mounting means is
provided as an elongate housing with a longitudinal axis
and said modules are mechanically connected to the
mounting means so that they are positioned in line along
said axis.
[0030] In one embodiment the mechanical connection
of themoduleswith themountingmeans is achieved by a
flexible clip system, that allows for installation of the
modules without the need for standard fitting tools such
as screwdrivers, spanners, grips or the like to be used
and also preferably with sufficient safety using plug and
socket connections such that the electrical connection
and disconnection of amodule from other modules in the
mounting means can be performed without the need for
qualified electrician to perform the same.
[0031] In one embodiment the saidmodules are selec-
tively removable from the mounting means in a direction
which is perpendicular to the longitudinal axis of the
mounting means and via the use of a tool to release
locking means which lock the modules in position with
the mounting means.
[0032] In another embodiment the said modules are
selectively removable from the mounting means in a
direction which is parallel to the longitudinal axis of the
mounting means
[0033] In one embodiment the mounting means are
provided as an extruded member with mechanical loca-
tion means formed therealong and the length of the
member can be selected to define a capacity the location
of a plurality ofmodules therealong such as, for example,
a plurality of batterymoduleswhich,when located therein
are mechanically located with the mounting means an-
d/or each other so as to allow the electrical connection of
the same in a configuration which defines the electrical
power capacity and/or lengthof timeof provisionof power
from said apparatus.
[0034] In another embodiment the mounting means
can include a cap or enclosing means, which may be
lockable in position in order to enclose the modules,
therein whilst still allowing access to the power provision
points modules for use of the same to provide power for
user devices.
[0035] In one embodiment, a selected number of said
power provision point modules and/or battery modules
are provided in a particular configuration in order to allow
a selected number of power provision points to be avail-
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able and/or types of power provision point types (such as
different types of sockets, wireless charging) to be made
available for a specific use.
[0036] Also, a number of the power supply unit mod-
ules and/or battery modules can be selectively con-
nected together in order to provide a greater power
supply capacity, when charged, in order to provide the
apparatus in a configuration suited for the particular use
and which can be provided and used independently and
remotely from themains power supply to the area and/or
item of furniture in which the apparatus in accordance
with the invention is provided.
[0037] In one embodiment the power supply unit mod-
ule can be connected directly to one or more DC power
provision pointmodules to allow operation of themodular
system from a permanent mains AC supply if in certain
situation this is available.
[0038] In one embodiment an inverter module can be
provided in order to allow conversion of the DC power
from the battery module to an AC power supply so as to
provide a power provision point in the form of a standard
mains AC socket.
[0039] In one embodiment, the modules are located
with respect to a commonmounting means in the form of
trackwithwhich the saidmodulesof theapparatus canbe
selectively positioned and the particular selection and
connection of themodules in themountingmeans define
the particular configuration of the apparatus.
[0040] In one embodiment there is provided at least
one power provision point module which hasmechanical
locationmeans which allow the same to bemechanically
attached to another module which is in turnmechanically
locatedwith themountingmeans. In oneembodiment the
said module is a battery module and the said at least one
power provision point module has at least one DC USB
socket provided thereon. This allows both parts to be
installed and removed from the mounting means as one
unit so that for example, after being removed from the
commonmountingmeans, theUSBchargingmodulecan
be disconnected from a discharged battery module and
then attached to a fully charged battery module or alter-
natively if faulty, replaced by a new USB charging mod-
ule. In all cases no electrical connections/disconnections
needing to be made other than by simply plugging or
unplugging male and female connectors.
[0041] In one embodiment the mounting means and
respective modules located therewith are provided such
that the same can be provided in the required configura-
tion at the time of assembly and subsequently removed
and replaced and/or the configuration altered in a "plug
and play" manner and without the need for qualified
electricians to perform the actions.
[0042] Typically therefore the said modules which are
provided to bemechanically located in the saidmounting
means have integrated mechanical location means
formed therein which, in one embodiment, include lock-
ing means, in order to allow their location in the said
mountingmeans without additional fixingmeans such as

screws being required to be used.
[0043] In one embodiment the said integrated locking
means for each module can be released to allow the
module to be removed by use of a suitable tool so as to
prevent unauthorised removal and/or theft of the mod-
ules when at a location of use.
[0044] In one embodiment the mounting means is
provided in the form of a portable housing to allow a
combination of modules such as a battery module plus
attached USB charging module which are mechanically
located with the mounting means to be moved with the
mounting means and placed, for example, on a desk or
table as and when power is required and then easily
returned for storage and/or charging of the battery mod-
ule.
[0045] In oneembodiment certainmodules are located
within themountingmeanswhilst othermodules, such as
power provision point modules, may be connected by a
cable connection and located on the item of furniture at a
location which is remote from the mounting means in
order to allow the same to be located at the most con-
venient location for use.
[0046] In any of the embodiments, the selection of the
modules and electrical connection of the same, and
mechanical connection of those modules as required
to the mounting means can be performed at the time of
assembly and then supplied as a unit to be installed in the
item that they are to be provided as part of, and, in one
embodiment, with the mounting means provided as an
integral part of the item and the modules selectively
removable therefrom to allow reconfiguration, mainte-
nance and/or charging of the battery modules and there-
by allow the adaptation of the apparatus over time and
which may also include the addition or removal of se-
lected modules.
[0047] It is envisaged that the apparatus as herein
described is of particular use when installed in an item
of furniture which can have other functional purposes
such as a desk, chair, or a power hub apparatus and the
ability forpower tobesupplied from theapparatuswithout
the need for a continuous connection to a mains power
supply, thereby ensures that power is available at the
item of furniture and enables the item of furniture to be
selectively positioned and the particular location of the
samecanbealtered to suit theparticular use requirement
for the facility at different times, whilst maintaining the
ability for a power supply to be available from the item of
furniture.
[0048] It will therefore be appreciated that the current
invention allows the provision of an agile power supply
apparatus which is released from the constraints of fixed
position AC power sockets "freeing up" of the location of
the power supply connections and therefore makes the
same available at the required location of use at that time
rather than, as would conventionally be the case, the
locationof thepower supply sockets in the roombeing the
determining factor as towhere the itemof furniture or hub
needs to be located.
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[0049] In a further aspect of the invention, there is
provided an item of furniture, said itemof furniture includ-
ing at least one power provision point module for the
provision of power for selective use by a device, wherein
the said power provision point module is electrically
connected to a battery module from which said power
is provided and said batterymodule is located in amount-
ingmeans inwhich the saidpower provisionpointmodule
is also mechanically connected using substantially simi-
lar mechanical location means to those of the battery
modules and said modules are electrically connected
when mechanically located in said mounting means
which in turn is mechanically located in the said item of
furniture so as to form a power supply source for the item
of furniture.
[0050] Typically the battery module includes a number
of power cells which are rechargeable when the battery
module is connected to a power source. Typically the
power source is an AC power supply and one of the said
modules included in the mounting means is a power
supply unit module which converts the AC power supply
to a DC power supply suitable for charging the battery
module. In one embodiment, the said power cells of the
batterymodule is charged in situ by providing a power in-
feed module for connection to a mains AC power supply.
[0051] There is therefore provided a kit of parts for the
provisionof apower supplyapparatus, said kit includinga
mountingmeanswithmechanical locationmeans formed
therein, a plurality of modules, each having substantially
similar mechanical location means, to allow selective
location of the said modules within the mounting means
so as to provide the apparatus in a predetermined con-
figuration forusewithinan itemof furniture, toprovideone
ormore power provision points thereon andwherein said
modules include; at least one battery module with power
cellswhich are rechargeable and fromwhichDCpower is
supplied, one or more power provision point modules
which allow power to be provided from the same to
operate/charge a device and at least one power supply
unit module which allows the conversion of an AC power
supply to a DC power supply to charge the said battery
module and when said modules are selected and me-
chanically located with the mounting means electrical
connection of said selected modules is achieved via
engagement of respective plugs and sockets provided
on said modules.
[0052] Inoneembodiment therefore there isprovideda
system for providing AC or DC power for charging or
powering electrical/electronic devices that are being
used whilst the person is located at, around or within,
mobile furniture or furniture that has no local connection
point to the mains AC wiring, said system including a
series of modules having a common mechanical fixation
system, allowing the furniture to include said common
mechanical fixation system and choose from a variety of
modules to create the electrical system of a desired
configuration said modules including at least one battery
module and any or any combination of a Power Supply

Unit (PSU) module, an AC or DC power in-feed connec-
tion point, DC or AC power provision point modules,
inverter module, switch modules, electrical protection
device modules and/or power control device modules.
[0053] In a further aspect of the invention there is
provided an item of furniture, said itemof furniture includ-
ing at least one power provision point module for the
provision of power for selective use by an electrically
connected device, characterised in that the said power
provision point module is electrically connected to a
mountingmeans for receipt of at least onebatterymodule
from which said power is provided and said mounting
means is mechanically located to the said item of furni-
ture so that power is available from the said at least one
power provision point module which is electrically con-
nected to the at least one batterymodulewhen the said at
least one battery module is located in the mounting
means.
[0054] In a further aspect of the invention there is
provided a batterymodule, saidmodule including a body,
at least one rechargeable power cell located in the said
body, engagement means to allow the said at least one
battery module to be mechanically located when said at
least one rechargeable power cell is being charged an-
d/or the at least one battery module is in use to provide
power therefromandcharacterised in that theat least one
battery module includes electrical connection means to
connect with a power supply connector to provide an
electrical charge to the at least one rechargeable power
cell and at least one power provision socket to provide
power to at least one power provisionmodule electrically
connected therewith.
[0055] Specific embodiments of the invention are now
described with reference to the accompanying drawings
wherein:

Figures 1a-c illustrate potential configurations of use
of the same roomof a building in accordancewith the
invention;

Figures 2a-d illustrate embodiments of items with
apparatus in accordance with the invention located
therein;

Figures3a-k illustrateembodimentsof theapparatus
with the modules located in a mounting means;

Figures 4a-b illustrate embodiments of configura-
tions of the apparatus in accordance with the inven-
tion;

Figures 5a-e illustrate further embodiments of con-
figurations of the apparatus with a battery module
connected toaUSBchargingmoduleand thebattery
is intended to be charged at a separate location to
that of use;

Figures 6a and b illustrate a battery module and
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removal tool therefore in accordance with the inven-
tion;

Figure 7 illustrates a kit of modules in accordance
with one embodiment of the invention;

Figures 8a-d illustrate a power provision point mod-
ule 24 in accordance with one embodiment of the
invention; and

Figures 9a-d illustrate the battery module in accor-
dance with one embodiment of the invention;

[0056] Referring firstly to Figures 1a-c there are illu-
strated three plan views of the same room of a building
but inuse fordifferent purposes. InFigure1a the room2 is
in use to have a number of work spaces 4, 4’, 4", each of
which is provided with a power system 6 in accordance
with the invention so that the user at eachwork spacehas
a power facility provided therewith and, in this embodi-
ment the power charging apparatus in accordance with
the invention is provided as part of a desk 8 provided at
each work space.
[0057] In Figure 1b the same room is now in use for a
conference facility in which there is provided one large
table 10 and a series of power apparatus systems 6 in
accordance with the invention are provided along the
length of the table to allow the selective use of the same.
[0058] In Figure 1c the same room 2 is now in use as a
free space area with the tables and desks and chairs
removed and power apparatus systems 6 in accordance
with the invention are made available by providing a
series of free standingpower hubs12at spaced locations
around the floor space.
[0059] In each case the power apparatus system in-
cludes a mounting means which is mechanically con-
nected to the item of furniture in a required location. The
modules which are provided with the mounting means
allow the particular configuration of the power supply
apparatus system 6 to be defined for the particular item.
[0060] Thus, itwill beappreciated thatwhile themount-
ingmeans and themechanical location formations on the
same remains the same for each apparatus 6, the parti-
cular configuration of the power systems 6 can be pro-
vided tosuit particularusesand this thereforeprovidesan
agile and easily configurable apparatus which can be
assembled, installed and subsequently reconfigured
without the need for an electrician.
[0061] Figure 2a illustrates one form of the apparatus
installed in an arm 16 of a chair 14 and Figure 2b illus-
trates the apparatus in accordance with another config-
uration provided as part of an item of furniture in the form
of a power hub 12. Figure 2c illustrates the apparatus as
part of adesk8which canbemoved toa requiredposition
for use via castorwheels 19. In eachembodiment there is
provided a mounting means 17 which, if required, can
include a security closure or door 21 to prevent the
unauthorised removal of the apparatus modules located

therein or alternatively the modules include locking
means which prevent the removal of the module from
the mounting means without use of a specially designed
tool. An example of this is shown in Figures 6a and b in
which there is shown a battery module 22 and a removal
tool 45 which can be moved from the position shown in
Figure 6a towards the battery module 22 as indicated by
arrow47 to engagewith lockingmeans in the formof clips
41 such as shown in Figure 4b and allow the same to be
moved to a release position and allow the batterymodule
to be moved in connection with the tool 45 from the
mounting means in the direction of arrow 49.
[0062] In Figures 2a, 2b, 2c, 3kand there is illustrated a
configuration of selected modules located in the mount-
ing means 17 and which include a mains power in-feed
module18 connected to apower supply unitmodule20 to
allow amains power supply 28when connected to the in-
feed module 18, to be transformed via the power supply
unit module 20 to a DC power supply format suitable to
charge the cells of a connected battery module 22 in
Figure 3kor twobatterymodules 22 asprovided inFigure
2b, 2c and 4a. When charged, the mains power supply
can be disconnected and the battery module or modules
22provideapowersupply tooneormorepowerprovision
point modules 24 which, as shown in Figures 4a, 3k and
2c, areelectrically connected inaplugandplaymodeand
mechanically connected in the mounting means 17 and,
in Figure 2b, are electrically connected via cable con-
nections 30 and can be mechanically located to the item
elsewhere. The power provision point modules 24 in-
clude at least one power connection means such as a
DC USB socket 50 and/or a wireless charging facility
which are connectable to allow power to be provided
therefrom to operate apparatus. As a result of the provi-
sion of the power supply from the charged battery mod-
ules 22 there is no need for a continuous connection to
the mains power supply and so the use and location and
movement of the item of furniture can be independent of
the location of the mains power supply. In these embodi-
ments, when themodules are required to be charged, the
item of furniture could, for example, be moved via the
wheels 19 to a location to allow the same to be connected
to the mains power supply, a cable and plug can be
extended to the location of the item of furniture to provide
the charging power to the power supply in-feed module
18.
[0063] With regard to Figure 2b the item is a power hub
is provided with a base 23, column 25 and work surface
27which is providedwith a power provision point module
24 thereon with one or more sockets and/or wireless
charging facilities. In this embodiment the power provi-
sion pointmodule 24 is connected to the remainder of the
apparatus in themountingmeans 17 via a cable connec-
tion30whichpassesalong the interior of the column25 to
the mounting means 17. In this embodiment the mount-
ing means 17 has mounted therein and provided in
electrical and mechanical connection a battery module
22 and themountingmeans 17 has space for the location
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ofmorebatterymodules if requiredandwhich, ifmounted
therein are electrically connected in series to allow an
increased power and/or time of power, provision to be
achieved.
[0064] Referring now to Figures 3a-k, there are illu-
strated a plurality of embodiments of possible configura-
tions of apparatus in accordance with the invention. It will
be noticed that in each case, there is provided a power
supply unit module 20 and in Figures 3f and 3e there are
provided a plurality of said modules 20. These modules
20 can be selectively connected to amains power supply
28 via a power in-feed module 18 when it is required that
charge is provided to battery modules 22 in situ in the
mounting means as shown in Figures 3b, 3c, 3d, 3e, 3j,
3k. When more than one battery module 22 is provided,
one or more power supply unit modules 20 may be
provided and typically in each embodiment the respec-
tive modules are mechanically located end to end along
the longitudinal axes 52 are electrically connected using
plug and socket electrical connection means with a first
end of each module having a plug connector and the
opposing end having a socket connecter. The mechan-
ical location of the modules with the mounting means 17
as shown, for example, in Figure 3k, is via engagement of
mechanical location clips 54 on eachmodulewith rails 56
running along the length of the opposing walls 58, 60 of
the mounting means 17. Also provided are power provi-
sion point modules 24 in which sockets are provided
and/or wireless charging facilities are provided to the
required configuration. These modules 24 can be con-
nected to the battery modules 22 using plug and socket
connections, when the same are to be mechanically
located in the same mounting means 17 and/or may
be connected via cable connections 30 in order to allow
a greater degree of flexibility as to their location of use.
Also illustrated in Figures 3a and f is the fact that there
may be provided power provision point modules 24 in
direct connection with the power supply unit module 20
and hence allowing the provision of a power supply
through these modules even when the battery pack
modules 22 may not be present and/or are discharged.
[0065] In Figures 3g-i there is illustrated the same
embodiment of the apparatus with, in Figures 3g and
3h, the components shownseparatedand in this case the
component modules comprise first and second battery
modules 22, a power provision point module 24, a power
supplyunitmodule20andapower supply in-feedmodule
18. Figure 3i illustrates themodules of Figures3gandh in
amechanically andelectrically connected formatwhich is
achieved by relative movement together of the modules
as indicated by arrows 34 and 35 to connect respective
plug and sockets so as to achieve electrical connection
and the mechanical location means 54 of the modules
which are typically the same for each module allow en-
gagement of the required modules with the mechanical
location means 56 of the mounting means 17 so as to
form an integral power supply unit with the required
configuration for the particular use, as shown. The man-

ner of the electrical and mechanical connection, and
disconnection, being achieved, is described in greater
detail with respect to Figures 4a and b subsequently.
[0066] In Figure 3k the provision of an inverter module
62 is illustrated after the battery module 22 and which
allows theDCpower output from thebatterymodule to be
converted to an AC power supply output and provided to
the power provision point module 24" which includes to
sockets for the provision of AC power supply therefrom.
[0067] It will therefore be appreciated that the range of
possible configurationswhich can be achieved using this
invention to provide the apparatus in a required format for
a particular use, is large and can be selected at various
stages of the manufacturing and/or assembly process.
Figure 7 illustrates a kit of modules in accordance with
one embodiment of the invention which comprise the AC
power supply cable and plug 28, an AC power provision
point module 24", power in-feed modules 18, power
supply unit modules 20, battery modules 22, inverter
modules62, powerprovisionpointmodules24,mounting
means 17 for the receipt of selectedmodules therein and
cable connections 30 to allow modules to be electrically
connected. It will be appreciated that the modules in this
kit can be selected and then used in combination as
appropriate at the time of assembly to form apparatus
in accordance with a particular required configuration.
[0068] Figures 8a-d illustrate a power provision point
module 24 in one embodiment and the same includes a
body 64, and sockets 66 to allow the receipt of a plug
connected to a device which is to be provided with power
therefrom for operation and/or charging. The body also
includes mechanical connection clips 54 which are
biased towards the extended position shown such that
theupper face68engagewith the locationmeans rails 56
of themountingmeans 17 and can be biased inwardly by
the use of a tool to allow the disengagement of the
mechanical location clips 41 from the rails 56.
[0069] Figures 9a-d illustrate the battery module 22 in
further detail and the same includes a body 70 in which
thepower cells of thebattery are located.At oneend72of
thebody there is providedanelectrical connection socket
74 and at the opposing end 76 there is provided an
electrical connection plug 78 and the same configuration
is repeated for other modules so as to allow the electrical
connection of the adjacent modules to be achieved. The
body also includes mechanical location means 54 which
in this embodiment are the same as the locking clip 41
and which are biased outwardly so as to engage with the
rails 56 of themountingmeans 17 as illustrated in broken
lines inFigure9duntil thesameare releasedbyuseof the
tool 45 as shown in Figures 6a and b which moves the
locking means inwardly as indicated by arrows 80, 82.
[0070] Figure 4a illustrates one embodiment of the
apparatus similar to, but adapted from, that shown in
Figure 3g-i and shows the mains power supply being
connected to a power in-feed module 18, which receives
a cable and plug 28 to allow themains power supply to be
provided when it is desired that a charge is provided, via
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the power supply unit module 20, to the power cells
contained in the battery modules 22 via the plug and
socket connections between the respective modules.
[0071] Alternatively, the battery modules 22 may be
removed from the mounting means 17 when a charge of
the power cells is required and the modules 22 are taken
to a remote charging location and charged and then
returned as indicated by arrows 34 into position. In this
arrangement the power in-feed module 18 and power
supply unit 20 and plug and cable 28 need not be pro-
vided or, in another embodiment, the same can still be
provided so as to allow two charging options to be avail-
able. It is envisaged that the battery modules 22 can be
provided in direct plug and socket connection with the
power provision point modules 24 which are provided, in
this embodiment, with a wireless charging facility 26, or
alternatively, can be connected via a cable connection as
illustrated with the power provision point module 24’
which is provided, in this embodiment, with sockets 26’
so that for example, the power supply unit, battery and
power provision point modules 20, 22 and 24 may be
located at a first location on an item in the mounting
means 17 and the power facility module 24’ may be
spaced from the same and provided at the most con-
venient location for use by the user. The particular formof
the power provision point modules 24 provided with the
apparatus can be selected to suit particular uses and, if
required thepower supply format canbechangedback to
an AC format by the provision of the inverter module 62
after the battery modules 22 so as to allow the power
supply at the power provision point module to be in the
appropriate format for apparatus which is to be con-
nected thereto, such as a television, monitor or the like.
[0072] Referring now to Figure 4b there is provided
apparatus in a further but similar configuration to that of
Figure4a inwhich there is providedamountingmeans17
in which there are provided first and second battery
modules 22, a power supply unit module 20 and a power
provisionpointmodule24. In this embodiment thebattery
modules 22 can be selectively engaged with the mount-
ingmeans 17 by the use of lockingmeans clips 41 on the
batterymodule or on a covermasking the batterymodule
22, which engage with the mountingmeans 17 as shown
and are biased into the engaging position. The modules
20,24, as the same do not have to be removable as
frequently as the battery modules, can be engaged in
the same way or can be slid into position from the ends
31,33 of the mounting means 17 respectively into posi-
tion and, as shown, a power in-feed module 18 can be
selectively slid into position from end 31 as indicated by
arrow 35 to electrically engagewith the power supply unit
module 20 via plug 37 into socket 39 so as to allow
charging of the battery modules 22 in situ if required.
[0073] However if it is desired to remove the battery
modules 22 for charging at a remote charging facility, the
clips 41 can be retracted from an engaging position to
allow the battery module 22 to be disengaged from the
mounting means 17. In one embodiment the disengage-

ment of the clips 41 can only be achieved by the specia-
lised tool 45 such as that already referred to in Figures 6a
andbwhich, for example, has pegs to fit into apertures 43
in the battery module 22, or in a cover which masks the
battery module 22, in order to release the batterymodule
22 and remove the same from the mounting means 17.
The batterymodule 22, in one embodiment can include a
carry handle 45 to allow the battery module to be re-
movedand taken to the charging facility for charging. The
same procedure can be used in reverse to allow a
charged battery module to be placed into the mounting
means 17 and typically the electrical connection and
disconnection of the electrical connection means 47
between the battery module 22 from other battery mod-
ules and/or other modules 20, 24 in the mounting means
17 occurs automatically when the mechanical connec-
tionor releaseof thebatterymodule22 from themounting
means 17 is performed.
[0074] Figures 5a-e illustrate embodiments of a formof
the apparatus and shows a batterymodule 22 connected
to a power provision point module 24 in the form of aUSB
charging module via plug and socket connections be-
tween the respective modules, the combined module
assembly then being located in a mounting means 17
in an item of furniture such as a desk or table 8 and
removable for storage and/or battery charging by disen-
gagement of clips using a specialised tool as described
for Figures 6a and b and 4a.
[0075] Figure 5b and Figures 5c-e illustrate embodi-
ments of the apparatus and shows a battery module 22
connected to a USB charging module 24 via a plug
connection 78 on the battery module 22 and socket
connection 80 on the module 24. In Figure 5b the com-
binedmodule assembly is located in a portablemounting
means 17 which may have a carry handle 45 and a DC
power in connector 50 at a suitable location on the
mounting means so as to allow the battery module 22
to be selectively connected to the DC power connection
in order to allow the same to be chargedwithout the need
for removal of the battery module from the portable
mounting means 17. The configuration shown in Figures
5a-e therefore allows the battery module 22 and power
provision point module 24 to be combined and used as a
portable device which can be selectively located with the
mounting means 17 or used separately therefrom. The
power provision point module 24 may be removable
using a tool 84 as illustrated.
[0076] The invention as herein described therefore
provides an independent, fully modular and reconfigur-
able, remote, power supply facility which allows greater
flexibility in the usage of space in which the apparatus in
accordance with the invention is provided.

Claims

1. A modular power supply apparatus (6), said appa-
ratus includingat least onebatterymodule (22)witha
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body (70) with one ormore rechargeable power cells
provided therein, characterised in that there are
provided oneormore power provision pointmodules
(24) electrically connected to receive power from
said at least one batterymodule (22) and amounting
means (17) formechanically locating the at least one
batterymodule (22)withan itemof furniture (8;10,12;
14) and said power provision point modules (24) are
mechanically connected in the saidmountingmeans
(17) and/or mechanically located elsewhere on said
item of furniture.

2. Apparatus according to claim 1 characterised in
that a plurality of battery modules (22) are provided,
each of said modules including an input and an out-
put power connector and saidmountingmeans align
respective battery modules to allow electrical con-
nection of the respective input andoutput of adjacent
battery modules and connection of the battery mod-
ules in series.

3. Apparatus according to claim 2 characterised in
that the said electrical connection means
(37,39,47,74,78) are provided in the form of an input
plug or socket at one end (31,72;74) of the module
and an output in the form of the other of a plug or
socket at the opposing end (31,72;74) of themodule.

4. Apparatus according to any of the preceding claims
characterised in that the at least one battery mod-
ule (22) is disconnectable from the mounting means
(17) to allow the at least one battery module to be
moved to be connected to a power source for rechar-
ging the power cells therein.

5. Apparatus according to claim 4 characterised in
that the power source is a charging bank for a
number of battery modules (22).

6. Apparatus according to any of the preceding claims
characterised in that the battery module (22) in-
cludes a handle to allow the battery module to be
carried between the charging facility and the mount-
ing means (17).

7. Apparatus according to claim 1 characterised in
that a power in-feed module (18) is provided to the
apparatus for the provision of AC or DC power to
allow the chargingof said at least onebatterymodule
(22) when connected to the said mounting means
(17).

8. Apparatus according to any of the preceding claims
characterised in that at least one of the power
provision point modules (24) is connected to receive
power from the at least one batterymodule (22) via a
cable connection.

9. Apparatus according to any of the preceding claims
characterised in that at least one of said power
provision point modules (24) are electrically con-
nected to the at least one battery module (22) via
a plug and socket connection.

10. Apparatus according to any of the preceding claims
characterised in that one or more of the power
provision point modules (24) are located at a dis-
tance from the location of the mounting means (17)
and connected thereto via cable connection.

11. Apparatus according to any of the preceding claims
characterised in that a selected number of said
power provision point modules (24) are provided in
a selected configuration to allow a selected number
and/or types of power provision point modules to be
available.

12. Apparatus according to any of the preceding claims
characterised in that at least one DC to AC inverter
module is connected to a battery module (22) output
to provide AC power to a power provision point
module (24).

13. Apparatus according to any of the preceding claims
characterised in that the saidmountingmeans (17)
includes mechanical location means in the form of
one or more tracks with which the said one or more
battery modules (22) can be selectively mechani-
cally located.

14. Apparatus according to any of the preceding claims
characterised in that the said at least one battery
module (22) is removable from the mounting means
(17) and such that the battery module (22) and a
power provision point module (24) located thereon
can be used at a location independently from the
mounting means.

15. An item of furniture (8;10,12; 14), said item of furni-
ture including at least one power provision point
module (24) for the provision of power for selective
use by an electrically connected device, charac-
terised in that the said power provision point mod-
ule is electrically connected to a mounting means
(17) for receipt of at least one battery module (22)
fromwhich said power is providedandsaidmounting
means is mechanically located to the said item of
furniture so that power is available from the said at
least one power provision point module (24) which is
electrically connected to the at least one battery
module when the said at least one battery module
is located in the mounting means (17).

16. A battery module (22), said module including a body
(70), at least one rechargeable power cell located in
the said body, engagement means to allow the said
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at least one battery module (22) to be mechanically
located when said at least one rechargeable power
cell is being charged and/or the at least one battery
module (22) is in use to provide power therefromand
characterised in that the at least one battery mod-
ule (22) includes electrical connection means to
connect with a power supply connector to provide
an electrical charge to the at least one rechargeable
power cell and at least one power provision socket to
provide power to at least one power provision mod-
ule (24) electrically connected therewith.
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